The genus Anaerobiospirillum was first described by Davis et al. in 1976 (3) and is a genus of anaerobic spiral bacteria with bipolar tufts of flagella. There have been a few reports of these organisms producing disease in humans. McNeil et al. (9) reviewed 22 cases of bacteremia that had occurred in the United States between 1978 and 1986, including three previously published papers involving An`aerobiospirillum succiniciproducens, the only species yet described (11, 13, 14) . In 1983, Malnick et al. (8) reported the isolation of anaerobiospirillumlike organisms from the feces of two patients with diarrhea. Since 1983, several human, canine, and feline fecal strains of anaerobiospirillumlike organisms and one A. succiniciproducens have been isolated on Skirrow campylobacter isolation plates (1, 6, 7) . These organisms were referred to the National Collection of Type Cultures by laboratories within the United Kingdom for confirmation. One strain isolated from a blood culture, sent to the National Collection of Type Cultures from Hong Kong as an anaerobic or microaerophilic spiral rod, was identified as A. succiniciproducens (16) .
The aim of this study was to show that these spiral bacteria isolated from diarrheal feces belong to the genus Anaerobiospirillum and to demonstrate that Anaerobiospirillum spp. could thus be a cause of diarrhea as well as bacteremia. Since Anaerobiospirillum spp. have not so far been reported as part of the normal flora of the gastrointestinal tract of humans, an examination of nondiarrheal fecal samples for the presence of these organisms was undertaken.
To enable such a survey, a selective medium that could be used anaerobically was required. Although previous isolations in the United Kingdom were made on Skirrow campylobacter medium, it was unsuitable for use in this survey as it was found that A. succiniciproducens, with the exception of one strain, was unable to grow on Skirrow medium. This was probably due to the trimethoprim in the agar; Park * Corresponding author. et al. (11) found three strains to be susceptible to this antibiotic. In addition, anaerobic incubation of Skirrow medium was inappropriate as it supported the growth of a wide range of organisms.
Fecal isolation by the referring laboratories has relied on the incubation of microaerophilic jars for at least 48 h. After 24 h, the atmosphere has been reduced to anaerobic conditions by the A transport medium was prepared with a base of fastidious anaerobe broth (Lab M) and 0.4% agar with the above supplements.
Quantitative assessment of the selective medium. The medium was tested for its ability to support the growth of Anaerobiospirillum spp. in pure culture. Two A. succiniciproducens and two anaerobiospirillumlike organisms were anaerobically grown on modified brain heart infusion agar at 37°C for 48 h. The medium (standard in the National Collection of Type Cultures for anaerobes) contained 37 g of brain heart infusion (Oxoid), 5 g of yeast extract (Oxoid), 5 g of liver digest (Oxoid), 0.5 g of L-cysteine-HCI (Sigma, Poole, England), 0.3 g of sodium hydroxymethanesulfinate (sodium formaldehyde sulfoxylate) (BDH, Poole, England), 6 mg of hemin (Sigma), 1 mg of vitamin K1 (Sigma), and 15 g of agar per liter of distilled water. After autoclaving, 100 ml of sterile horse blood per liter was added. Standard suspensions were prepared in 0.01 M phosphate-buffered saline and adjusted to provide an optical density equal to a McFarland standard of 0.5. Six 10-fold dilutions were made in phosphate-buffered saline from the standard suspensions. Plates of selective medium and fastidious anaerobe agar with 5% lysed horse blood were inoculated with each dilution by using a 50-drop pipette according to the method of Miles et al. (10) and incubated anaerobically at 37°C for 48 h. Mean counts from five plates of the selective medium were compared with those on nonselective agar. The differences were analyzed by two-sample Student t tests for each strain separately at the 5% level of significance.
Examination of human fecal samples. In the first study, 527 fecal samples submitted for routine examination were also cultured on the selective medium on the day of their arrival at the Central Middlesex Public Health Laboratory. Approximately half of the samples were from asymptomatic food factory workers.
In a further study, 100 diarrheal feces containing blood and mucus were selected and examined for Anaerobiospirillum spp. in addition to routine fecal pathogens at the Anaerobe Reference Unit, Luton Public Health Laboratory.
Study of rectal swabs from cats and dogs. Rectal swabs obtained during routine surgery from anesthetized, asymptomatic pet cats and dogs were placed in the transport medium and transferred to the National Collection of Type Cultures 2 to 8 h later. The samples were inoculated onto the selective medium and spread for single colonies. Wet smears prepared from the remaining material on the swab were examined by phase-contrast light microscopy for spiral cells.
Incubation and identification. All plates were incubated in a Don Whitley Mark III anaerobic cabinet set at 37°C. The plates from the first study were examined daily for up to 7 days, but for the later studies, the plates were kept for only 3 days.
Suspect colonies were examined for spiral cells by phasecontrast microscopy and then, for further identification, subcultured onto fastidious anaerobe agar (Lab M) with 5% horse blood.
Cell morphology. Organisms were examined after anaerobic growth on modified brain heart infusion agar for 24 and 48 h. Each strain was examined by light and electron microscopy by previously published methods (8) .
Fermentation and other biochemical tests. Cell suspensions in distilled water prepared from 24-h anaerobic cultures were used for inoculating the test medium. The plate method of Phillips (12) Volatile and nonvolatile fermentation end products. Volatile and nonvolatile fatty acid fermentation products were examined by gas chromatography after 48 h of anaerobic incubation in peptone yeast glucose broth (4). Gas chromatography was carried out by I. Mitchelmore, Microbiology Department, St. Bartholomew's Hospital, London, England, using the method of Holdeman et al. (4) .
RESULTS
Colonial morphology. As described previously (8) , the colonial shape on Skirrow isolation medium was similar to the spreading growth of Campylobacterjejuni.
On the anaerobiospirillum-selective medium, Anaerobiospirillum spp. produced uniform, dark-blue, low convex colonies. After 24 h of anaerobic incubation, pinpoint colonies were seen occasionally. However, after 48 h, the colonies of Anaerobiospirillum spp. reached 1 (Table 2) can be differentiated rapidly by this method. Enzymes not detected in the test organisms were alkaline phosphatase, esterase (C-4), esterase lipase (C-8), lipase (C-14), valine arylamidase, cystine arylamidase, trypsin, chymotrypsin, phosphohydrolase, ax-galactosidase, P-glucuronidase, P-glucosidase, cx-mannosidase, and a-fucosidase.
Volatile and nonvolatile fermentation end products. All strains tested produced more succinic acid than acetic acid from peptone yeast glucose broth. DISCUSSION The human fecal and blood culture isolates examined were spiral bacteria with bipolar tufts of flagella that were anaerobic and fermentative and produced succinic and acetic acids from glucose, thus conforming to the formal description of the genus Anaerobiospirillum (3). The biochemical test results for six strains (including the type strain of A. succiniciproducens) were similar to those of the three organisms described by Davis et al. (3) . Sixteen other strains of anaerobiospirillumlike organisms were sufficiently different to separate them from A. succiniciproducens, and they appeared to form a single taxon here referred to as Anaerobiospirillum sp. (Table 2 ). (1, 6, 8) demonstrate that these organisms could be a cause of gastrointestinal infection in humans.
As a few strains of Anaerobiospirillum spp. had been isolated from the feces of cats and dogs during 1983 and 1984 (7), a connection was sought between these animals and the human patients. Out of 17 clinical cases examined, detailed information was obtained for only five patients. All five had pet dogs ranging from one dog to a "house full of dogs." In 1985, it was found that a 2-year-old child with diarrhea, from whom Anaerobiospirillum sp. was isolated, had an asymptomatic pet Alsatian dog. When the feces of the dog were examined, a morphologically similar organism was isolated. Unfortunately, the isolate was lost on subsequent subculture, and a repeat fecal sample was ruled out as the dog had been treated with metronidazole (1). During 1988, a strain of Anaerobiospirillum sp. was isolated from the feces of a 6-month-old baby with diarrhea, and a similar organism was then obtained from the asymptomatic pet dog with the medium described above (6).
On finding Anaerobiospirillum spp. in the normal fecal flora of pet cats and dogs, it might be expected that the number of cases of diarrhea caused by Anaerobiospirillum spp. would be greater than previously perceived. The full extent of Anaerobiospirillum spp. gastrointestinal infection will be realized only when the examination of feces for Anaerobiospirillum spp. becomes part of the routine investigation in hospital microbiology laboratories.
Detection of Anaerobiospirillum spp. in blood culture also could be restricted because of the media and detection systems in current use. Shlaes et al. (14) found that their blood cultures were not visibly turbid or hemolyzed; consequently, finding Anaerobiospirillum spp. relied on the radiometric detection of 14CO2 in the gas phase of BACTEC bottles (Johnston Laboratories, Inc., Cockeysville, Md. 
